
U.S. DEPARTMENT OF THE INTERIOR 

U.S. GEOLOGICAL SURVEY

Analytical results and sample locality maps of rock samples from 
the Stuyahok area, part of Holy Cross A-4 and A-5 quadrangles,

Alaska

by

William J. Keith 1 , Marti L. Miller 1 , Elizabeth A. Bailey 1 , 
Thomas K. Bundtzen2 , and Damon Bickerstaff1 '3

Open-File Report 96-505-B

Prepared in cooperation with Calista Corporation, Anchorage, Alaska 
under a Cooperative Research and Development Agreement

This report is preliminary and has not been reviewed for conformity with U.S. Geological 
Survey editorial standards or with the North American Stratigraphic Code. Any use of 
trade, product, or firm names is for descriptive purposes only and does not imply 
endorsement by the U.S. Government.

1 U.S. Geological Survey, Anchorage, Alaska
2 Alaska Division of Geological and Geophysical Surveys, Fairbanks, Alaska
Q

Now with Placer Dome U.S., Inc., Anchorage, Alaska

1996



CONTENTS
Page

Introduction....................................................................................»^
Methods of Study...........................................................................................................................2

Sample Media.....................................................................................................................2
Sample Collection...............................................................................................................2
Sample Preparation............................................................................................................2
Sample Analysis.................................................................................................................?

Explanation of Diskette File...........................................................................................................7
References Cited............................................................................................................................47

ILLUSTRATIONS

Figure 1. Location of the Stuyahok study area, Holy Cross quadrangle, southwest Alaska........3
Figure 2. Map showing the sample locations for rock samples collected from the

Stuyahok study area by the U.S.G.S. in 1995. (plotted on a topographic map)...............4
Figure 3. Map showing the sample locations for rock samples collected from the

Stuyahok study area by the U.S.G.S. in 1995. (plotted on a geologic map)......................5
Figure 4. Map showing sample locations for rocks collected in 1975 and 1985 by T. Turner

and Resource Associates of Alaska, respectively...............................................................6

TABLES

Table 1. Analytical methods used, lower and upper limits of determination,
and reporting units for rock samples collected in the Stuyahok study area
by the U.S.G.S. in August 1995..........................................................................................8

Table 2. Geochemical data for rock samples collected in the Stuyahok study area
by the U.S.G.S. in August 1995..........................................................................................9

Table 3. Analytical methods used, lower and upper limits of determination,
and reporting units for splits of some of the rock samples collected in the
Stuyahok study area by the U.S.G.S. in August 1995......................................................39

Table 4. Supplementary geochemical data for splits of some of the rock samples collected
in the Stuyahok study area by the U.S.G.S. in August 1995............................................40

Table 5. Analytical methods used, lower limits of determination, and reporting units for
rock samples collected by T. Turner in the Stuyahok study area in 1983 and 1985.......41

Table 6. Geochemical data for rock samples collected by T. Turner in the Stuyahok
study area in 1983 and 1985............................................................................................42

Table 7. Geochemical data for rock samples collected by RAA in the Stuyahok
study area in 1975............................................................................................................43

Table 8. Analytical methods used with lower limits of determination and reporting
units for re analyzed splits of RAA samples...................................................................45

Table 9. Geochemical data for reanalyzed splits of RAA samples............................................46

DISKETTE FILE

STUYAHOK.DAT: Tables of geochemical data for rocks from the Stuyahok study area,
and also tables showing analytical methods used, lower limits of determination, and
reporting units. Written in Microsoft EXCEL format, version 4.0. on a 3 1/2-inch,
DOS compatible diskette........................................................................................in pocket



INTRODUCTION

This report presents the geochemical results from analyses of rock samples collected in a 
55-mi2 area surrounding the Stuyahok-Flat Creek placer gold deposits of southwest Alaska. It 
is one of three reports in a series on this area (see also Miller and others, 1996; Bailey and 
others, in prep.). Most of the data come from samples collected in 1995 under a Cooperative 
Research and Development Agreement between the U.S.G.S. and Calista Corporation. Also 
presented here, by permission from Calista Corporation, are previously unpublished data from 
the study area.

The Stuyahok-Flat Creek area lies in the Ilivit Mountains, north of the Yukon River in the 
south-central part of the Holy Cross l:250,000-scale quadrangle (fig. 1). The study area 
contains rounded ridges separated by wide, sediment-filled and heavily vegetated valleys, and 
straddles the boundary between the Holy Cross A-4 and Ai5 quadrangles. Elevations in the 
area vary from 400 ft in the valley bottoms to 1,890 ft at th^ top of Chase Mountain (fig. 2.).

The study area is largely underlain by tuffs, volcanidastic rocks, and flows all of which 
probably correlate (Miller and others, 1996) with Lower Cretaceous rocks of the Koyukuk 
terrane of Patton and others (1994). These rocks are cut by younger mafic to felsic dikes (Miller 
and others, 1996).

METHODS OF STUDt

Sample Media
Rock samples were collected primarily from outcrops and rubble exposures, and to a 

lesser extent from trenches and auger holes. Analyses of unaltered or unmineralized rock 
samples provide background geochemical data for individual rock units. Analyses of altered or 
mineralized rocks may provide useful geochemical information about the major- and trace- 
element assemblages associated with a mineralizing system,

Sample Collection
During the course of this study 270 rock samples fr0m 190 sites were collected for trace- 

element analysis. The sample sites are shown on figure 2 (plotted on a topographic map) and 
figure 3 (plotted on a simplified geologic map). An additional ten rock samples were collected 
and analyzed for major oxide and trace element content; these sites and data are presented in 
Miller and others (1996).

Figure 4 shows sample sites for rocks collected and submitted for trace-element analysis 
prior to this study. Between 1974 and 1975, under contrac: to Calista Corporation, Resource 
Associates of Alaska (RAA) collected and analyzed 22 roc c samples. During the 1980's, 
Calista collected an additional ten rock samples, and submitted splits of thirteen of the RAA 
samples for re-analysis.

Sample Preparation
Rock samples collected for trace-element analysis during the course of this study were 

prepared and analyzed by Chemex Labs, Vancouver, British Columbia, Canada. The rock 
samples were crushed and screened to -150 mesh. Rocks collected prior to this study by 
Calista Corporation were analyzed by Bondar Clegg, and were also crushed and screened to 
-150 mesh. Analyses of rocks collected by RAA were presented to Calista in the form of a 
report and map; data on the sample preparation are not available.
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Figure 1. Location of the Stuyahok study area, Holy Cross quadrangle, southwest Alaska.
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Sample analysis
The rock samples collected in 1996 were analyzed for 31 elements by inductively 

coupled plasma-atomic emission spectrometry (ICP-AES) following a nitric acid-aqua regia 
digestion. The elements, their determination limits, and reporting units are listed in table 1. 
These samples were analyzed for gold using a fire assay accompanied by an atomic absorption 
spectrometry (FA-AAS) detection technique. Mercury concentration was measured using cold 
vapor atomic absorption spectrometry (CVAAS). The determination limits and reporting units 
for gold and mercury are also listed in table 1. Analytical results are listed in table 2.

A subset of 25 samples was analyzed for silver, arsenic, bismuth, cadmium, copper, 
molybdenum, lead, antimony, and zinc using the ICP method. Mercury concentrations were 
determined by CVAAS. Thallium and tellurium were analyzed for by atomic absorption 
spectrometry (AAS) using HCIC^-HNC^-HF and HBr-Br^ digestion, respectively. The 
determination limits and reporting units for this group of samples are listed in table 3 and the 
results are listed in table 4.

Samples collected by T. Turner of Calista Corporation were analyzed for 6 elements: 
lead, zinc, and silver by AAS; arsenic by colorimetric (C); mercury by CVAAS; and gold by FA- 
AAS. The determination limits and reporting units for this group of samples are listed in table 
7 and the results are listed in table 8.

A description of the analytical methods used for the RAA samples is not available. 
The results of these analyses are presented in table 9.

Thirteen of the samples originally collected by RAA were reanalyzed for Calista 
Corporation in 1989 by Bondar Clegg. Fifteen element concentrations were determined by ICP- 
AES. FA-AAS was used to measure gold concentrations. Mercury and barium were 
determined by CV-AAS, and XRF, respectively. The determination limits and reporting units 
for this group of samples are listed in table 10 and the results are listed in table 11.

EXPLANATION OF DISKETTE FILE

The diskette file (STUYAHOK.DAT) contains all of the tables from this report. Also 
included is the table of major oxide data from the first report in this series. These tables are 
written in Microsoft EXCEL, version 4.0 format, and are on a 3 1/2-inch diskette that is DOS 
compatible.



Table 1. Analytical methods used, lower and upper limits of determination and reporting 
units for rock samples collected in the Stuyahok study area by the U.S.G.S. in August 1995.

[ICP-AES, inductively coupled plasma-atomic emission spectroscopy; |FA-AAS, fire assay with atomic 
absorption spectrometry detection; CVAAS, cold vapor atomic absorption; ppb, parts per billion; ppm, 
parts per million]

ICP-AES FA-AAS CVAAS
Element

gold (Au)
silver (Ag)
aluminum (Al)
arsenic (As)
barium (Ba)
beryllium (Be)
bismuth (Bi)
calcium (Ca)
cadmium (Cd)
cobalt (Co)
chromium (Cr)
copper (Cu)
iron (Fe)
gallium (Ga)
mercury (Hg)
potassium (K)
lanthanum (La)
magnesium (Mg)
manganese (Mn)
molybdenum (Mo)
sodium (Na)
nickel (Ni)
phosphorus (P)
lead (Pb)
antimony (Sb)
scandium (Sc)
Strontium (Sr)
titanium (Ti)
thallium (Tl)
uranium (U)
vanadium (V)
tungsten (W)
zinc (Zn)

lower limit

0.2 ppm
0.01%
2 ppm
10 ppm
0.5 ppm
2 ppm
0.01%

0.5 ppm
1 ppm
1 ppm
1 ppm
0.01%
10 ppm

0.01%
10 ppm
0.01%
5 ppm
1 ppm
0.01%
1 ppm

10 ppm
2 ppm
2 ppm
1 ppm
1 ppm
0.01%
10 ppm
10 ppm

1 ppm
10 ppm
2 ppm

upper limit lower limit up^er limit lower limit upper limit
5 ppb 1Q,000 ppb

200 ppm
15.00%

10,000 ppm
10,000 ppm
100.0 ppm

10,000 ppm
15.00%

100.0 ppm
10,000 ppm
10,000 ppm
10,000 ppm

15.00%
10,000 ppm

10 ppb 10,000 ppb
10%

10,000 ppm
15.00%

10,000 ppm
10,000 ppm

5.00%
10,000 ppm
10,000 ppm
10,000 ppm
10,000 ppm
10,000 ppm
10,000 ppm

5.00%
10,000 ppm
10,000 ppm
10,000 ppm
10,000 ppm
10,000 ppm
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Table 3. Analytical methods used, lower and upper limits of determination, 
and reporting units for splits of some of the rock samples collected in the 
Stuyahok study area by the U.S.G.S. in August 1995.

[ICP-AES, inductively coupled plasma-atomic emission spectroscopy; FA-AAS, fire assay with atomic 
absorption spectrometry detection; CVAAS, cold vapor atomic absorption; ppb, parts per million; all 

samples analyzed by Chemex Labs, Vancouver, BC Canada]_______________________

ICP-AES AAS CVAAS
Element lower limit upper limit lower limit upper limit lower limit upper limit

silver (Ag)
arsenic (As)
bismuth (Bi)
cadmium (Cd)
copper (Cu)
mercury (Hg)
molybdenum (Mo)
lead (Pb)
antimony (Sb)
telurium (Te)
thallium (Tl)
zinc (Zn)

0.02 ppm
0.2 ppm
0.2 ppm
0.1 ppm
0.2 ppm

0.2 ppm
0.5 ppm
0.2 ppm

1 ppm

200 ppm
5,000 ppm
5,000 ppm
1000 ppm
5,000 ppm

10 ppb 100,000 ppb
5,000 ppm
5,000 ppm
1,000 ppm

0.1 ppm 100 ppm
0.1 ppm 1,000 ppm

5,000 ppm
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Table 4. Supplementary geochemical data for splits of some of the rock samples collected in the 
Stuyahok study area by the U.S.G.S. in August 1995.

[Map# refers to location numbers in figure 2 and 3; ppm = parts per million, pf>b = parts per billion]

MAP# SAMPLE
39
52
56
57
58
58
59
60
61
63
70
108
117
117
117
117
118
121
122
122
123
123
126
160
181

95AWK009A
95AM030A
95AM086A
95AM001C
95AM085A
95AM085B
95BT243Z
95BT244Z
95BT245
95BT257A
95AM041A
95BF012
95AM083A
95AM083B
95AM083C
95AM083D
95AM008C
95AM007C
95AM005E
95AM005F
95AM004A
95AM004Y
95AM033A
95BF058
95AM022E

Ag 
ppm

0.02
0.02
0.36
0.58
0.02
0.02
0.36
0.14
0.18
0.02
0.04
0.12
0.40
0.32
0.30
0.30
0.24
0.02
0.08
0.14
0.08
0.06
0.04
0.06
0.18

As 
ppm

6.8
2.8

19.6
111.0

3.2
16.2
40.6

700.0
18.4
2.0
4.0
2.0

31.6
11.6
14.2
33.0
12.8
5.6
7.8

116.0
23.4
11.0
12.2
6.8

23.4

Bi
ppm

0.2
<0.2
<0.2

0.8
0.2

<0.2
0.2
0.2
4.0
0.4
0.2
1.4
0.2
0.8
1.4
0.6
0.8

<0.2
<0.2

0.2
<0.2

0.4
0.2
0.4
0.4

Cd 
ppm

0.2
<0.1

0.2
<0.1
<0.1
<0.1
<0.1

2.8
0.2

<0.1
<0.1

0.7
5.9
0.2

<0.1
0.1
0.4

<0.1
0.1
0.2

<0.1
0.4

<0.1
0.1
0.1

Cu 
ppm

39.4
24.2

139.0
87.4
22.0
7.2

24.6
14.8
11.0
25.6

154.0
87.0
15.8
67.4

101.5
60.8
49.8

8.8
21.8
13.6
52.2
54.4
27.0
18.6
98.4

Hg
ppb

20
<10

20
500
<10
320

3180
2370

30
<10

10
<10
160
<10
<10
<10

10
<10
130
70
10

<10
10
60

<10

Mo 
rjpm

-
 \
 

-\

0.6
0.4
0.2
2.0

<0.2
0.6
4.2
3.4
0.8

<0.2
<0.2
<0.2
<0.2

1.2
<0.2
<0.2

1.6
<0.2

1.6
1.4

<0.2
<0.2

0.2
0.4
0.6

Pb 
ppm

5.0
3.5

20.5
16.5
6.0
5.5

38.5
30.0
15.5
8.5
4.5

23.0
240.0
24.0
18.5
24.5
15.5
3.5

12.0
21.5

4.5
3.0
8.5

12.5
1.0

Sb 
ppm

0.4
0.8
1.6

19.6
1.6
2.0

29.4
103.0

3.2
<0.2

2.2
2.0
4.0
2.2
1.6

10.8
4.8
0.8
9.4
9.0
4.0
4.4
2.2

<0.2
4.0

Zn 
ppm

29
56
51

110
58
17
81

319
48
44
65

143
473

48
73

106
82
15
42
56
76
85
46

101
79

n
ppm

<0.1
0.1
0.2
0.1
0.4

<0.1
<0.1
<0.1

0.5
0.1
0.1
0.3
1.7
0.5
0.7
0.2
0.2

<0.1
0.4
1.3

<0.1
<0.1

0.1
0.1
0.2

Te 
ppm

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
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Table 5. Analytical methods used, lower limits of determination, and 
reporting units for rock samples collected by T. Turner in the Stuyahok study 
area in 1983 and 1985.

[AAS, atomic absorption spectrometry; FA-AAS, fire assay with atomic absorption
spectrometry detection; CVAAS, cold vapor atomic absorption; ppb = parts per billion;
ppm = parts per million]_______________________________________

____AAS____COLORIMETRY FA-AAS CVAAS 
Element______lower limit_____lower limit lower limit___lower limit

gold (Au) 5 ppb
silver (Ag) 0.2 ppm
arsenic (As) 2 ppm
mercury (Hg) 5 ppb
lead (Pb) 2 ppm
zinc (Zn) 1 ppm
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Table 6. Geochemical data for rock samples collected by t- Turner of Calista Corporation 
in the Stuyahok study area in 1983 and 1985.

[Map# refers to location numbers in figure 4; ppm = parts per million]

MAP# SAMPLE DESCRIPTION

1

3
5
10
11
11
17
21
26
31

S17

S10
S7
S22
SI
S3
S6
S4
S5
S8

Volcanic 
conglomerate

Rhyolite
Rhyolite
Rhyolite
Rhyolite
None available
Rhyolite
Quartz porphyry

Rhyolite
None available

Ag 
ppm

<0.2

<0.2
0.3

<0.2
0.4

<0.2
1.4
1.1
0.2
0.3

Au 
ppb

<5

<5
<5
5.0
<5
<5
<5
<5
<5
<5

j As 
ppm

11

38
80
53
37
35
12
40

150
30

Hg
ppb

15

110
1950

130
35
50
10
15
60
90

Pb 
ppm

11

7
7

11
17
14
20
29
11
11

Zn 
ppm

75

76
108
40
49
40
35
40

1177
44

42
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Table 8. Analytical methods used, lower limits of determination, and reporting 
units for reanalyzed splits of RAA samples.

[ICP-AES, inductively coupled plasma-atomic emission spectroscopy; FA-AAS, fire assay with atomic 
absorption spectrometry detection; CVAAS, cold vapor atomic absorption spectrometry; XRF, x-ray 
flourescence spectrometry; ppm = parts per million; ppb = parts per billion; all samples, analyzed by 

Bondar Clegg]_______________________________________________

ICP-AES FA-AAS CVAAS XRF
Element lower limit lower limit lower limit lower limit

gold (Au)
silver (Ag) 0.2 ppm 
arsenic (As) 5 ppm 
barium (Ba)
bismuth (Bi) 2 ppm 
cobalt (Co) 1 ppm 
chromium (Cr) 1 ppm 
copper (Cu) 1 ppm 
mercury (Hg)
manganese (Mn) 1 ppm 
molybdenum (Mo) 1 ppm 
nickel (Ni) 1 ppm 
lead (Pb) 2 ppm 
antimony (Sb) 5 ppm 
Selenium (Se) 5 ppm 
tungsten (W) 10 ppm 
zinc (Zn) 1 ppm

5 ppb

20

5 ppb
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